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Pancreatectomy, including pancreaticoduodenectomy (PD), as well as central pancrea-
tectomy (CP), distal pancreatectomy (DP) and total/subtotal pancreatectomy, is a major,
complex and difficult surgical procedure performed for various benign and malignant
pancreatic diseases: from chronic pancreatitis, through benign cystic tumors and neuroen-
docrine neoplasms to malignant neoplasms, including pancreatic ductal adenocarcinoma
(PDAC) [1].

PD is a resection of the pancreatic head and duodenum indicated in pancreatic head
cancer, chronic pancreatitis, periampullary tumors, and other lesions of the pancreatic
head. [2]. PD is commonly referred to as Whipple surgery after Dr. Allen Whipple, the
surgeon who presented the technique in the 1930’s. It is indicated for PDAC and other
periampullary cancers, including distal bile duct cholangiocarcinoma, adenocarcinoma
of the ampulla of Vater, and duodenal adenocarcinoma. Less common indications for PD
include neuroendocrine tumors, gastrointestinal stromal tumors (GISTs), mucinous cystic
neoplasms, sarcomas, and isolated metastatic lesions in the pancreatic head. A “classic”
PD involves the resection of the distal part of the stomach, including the pylorus, en bloc
with the pancreatic head, common bile duct, duodenum, and gallbladder. In the pylorus-
preserving PD, the stomach and pylorus are not removed. This PD was first described by
Dr. Watson in 1944 and was later popularized by Drs. Traverso and Longmire. The initial
goal of this procedure was to reduce postoperative reflux, dumping, diarrhea, and weight
loss by preserving the pylorus. Currently, it is already known that Traverso PD is related to
a higher risk of delayed gastric emptying (DGE) [3].

An elective total pancreatectomy (TP) was first performed by Eugene Rockey of Port-
land, Oregon, in 1942 [4]. Indications for TP are the following: malignant tumors of the
pancreatic head with involvement in the left pancreas, the inability to obtain tumor-free R0
resections at the pancreatic margin, inability to perform pancreatic anastomosis or a high
risk of postoperative pancreatic fistula (POPF) following PD (due to local intraoperative
conditions such as atrophic fatty pancreas or due to poor general condition), recurrent
pancreatic cancer in the remnant pancreas, the removal of the remaining pancreas after
Whipple complication (pancreatic bleeding or leak), multifocal intraductal papillary muci-
nous neoplasm (IPMN) in all parts of the pancreas, multifocal pancreatic neuroendocrine
tumors with a history of multiple endocrine neoplasia, hereditary pancreatic cancer or fam-
ily history (this indication is controversial), and intractable pain due to chronic pancreatitis
or multiple bouts of recurrent acute pancreatitis [1,4].

A special form of TP is TP with autologous islet cell transplantation (TPAIT). It
is performed in order to prevent postoperative diabetes and its serious complications
following TP. The current indications for this procedure include small-duct painful chronic
pancreatitis, hereditary/genetic pancreatitis (HGP), as well as less frequent indications
such as benign/borderline pancreatic tumors (IPMNs, neuroendocrine neoplasms) and
“high-risk pancreatic stump”. The use of TPAIT in malignant pancreatic and peripancreatic
neoplasms has been reported in the worldwide literature, but currently is not a standard
but rather a controversial management in these patients [5].
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DP is the resection of the pancreatic tail and/or body with or with no concomitant
splenectomy. Indications for DP are as follows: benign or malignant tumors involving the
pancreatic body or tail (located to the left side of the superior mesenteric vein), chronic
pancreatitis within the pancreatic body or tail, a pseudocyst involving the pancreatic tail,
trauma of the distal pancreas, ductal disruption or stricture +/− pancreatic fistula in
pancreatic body or tail [6]. DP is performed less frequently compared to PD because of
the lower incidence of pancreatic lesions within the left pancreas and the later clinical
manifestation of diseases located within this part of the pancreas [7]. In 2003, Strasberg
described a new DP technique, termed “radical antegrade modular pancreatosplenectomy”
(RAMPS), which is oncologically safe with respect to the dissection planes used to achieve
negative margins as well as the extent of lymph node dissection to improve long-term
results. In this procedure, the posterior plane of dissection continues left from medial,
exposing the left renal vein and clearing Gerota’s fascia off the left kidney, or the dissection
continues posteriorly to the diaphragm using the retroperitoneal muscles as the posterior
border. The benefit of this surgical approach is to ensure a negative deep margin with
complete regional lymph-node dissection [8].

CP generally can be performed as an alternative surgical approach to DP in the
treatment of benign or low-grade malignant lesions located in the pancreatic neck and
body in order to reduce the loss of parenchyma and therefore postoperative endocrine and
exocrine pancreatic failure [9,10]. Thus, CP offers improved endocrine and exocrine long-
term results at the expense of a higher risk of postpancreatectomy hemorrhage (PPH) and
POPF without increased perioperative mortality [10]. Indications for CP are the following:
benign or borderline lesions located in the pancreatic neck or proximal body, inability
of enucleation of the lesion located within the pancreatic isthmus/proximal body, and
trauma-related injury to the isthmus/proximal body [1,11,12]. According to most authors,
CP is less preferred over DP due to a higher rate of POPF. Despite equivalent clinically
significant morbidities, long-term results are better after CP compared to DP in low-grade
pancreatic body tumors [13].

Recently, pancreatectomies with concurrent vascular resections involving the superior
mesenteric and portal veins (SMV-PV), celiac axis (CA), superior mesenteric artery (SMA)
and common hepatic artery (CHA) have increased. The careful selection of splenic vein
(SV) reconstruction is very important to prevent left-sided portal hypertension (LSPH). In
DP, CA and CHA resection is largely accepted, while there is debate on the value of SMA
and proper HA (PHA) resection and reconstruction [14,15].

Venous resections currently are a standard surgical treatment of PDAC and are rec-
ommended for R0 resection due to its similar morbidity and mortality rates compared to
standard PD, whereas arterial resections and reconstructions still remain controversial due
to significantly increased rates of postoperative morbidity. Currently, there is no significant
benefit of arterial resection during pancreatectomy for PDCA. Due to a higher rate of
morbidity and mortality and similar survival rate compared with standard pancreatectomy,
arterial resection should be performed only in highly selected patients with borderline
and locally advanced PDAC. Novel systemic neoadjuvant treatment regimens, such as
FOLFIRINOX, are also very important in the treatment of advanced PDAC [15].

Currently, open, laparoscopic and robotic pancreatic surgery is performed. Minimally
invasive PDs (MIPDs), which include laparoscopic (LPD) and robotic (RPD) approaches,
are increasingly performed in the USA. MIPDs are generally associated with a longer
duration of operation compared to open PD (OPD). An increased duration of operation is
related to worse outcomes in OPD; however, the effect of duration of operation on MIPD is
not well understood. To conclude, a prolonged duration of operation is associated with
worse outcomes following open, laparoscopic, and robotic PD. Therefore, surgeons should
to optimize the duration of operation, regardless of the approach to PD [16]. Nassour
et al. [17] demonstrated a higher mean number of lymph nodes removed and a higher
percentage of adequate lymphadenectomy (≥12 lymph nodes) and shorter duration of
hospitalization in RPD compared to OPD. The percentage of positive resection margins (R1),
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as well short-term results (including 30- and 90-day mortality rate and 30-day readmission
rates), median overall survival were similar in RPD and OPD [17].

Robotic surgery has become a promising surgical method in minimally invasive
pancreatic surgery due to its three-dimensional visualization, tremor filtration, motion
scaling, and better ergonomics. Numerous studies have explored the benefits of robotic
distal pancreatectomy (RDP) over laparoscopic distal pancreatectomy (LDP) regarding
perioperative safety and feasibility, but no consensus has been achieved yet. A recent
meta-analysis by Li et al. [18] showed that RDP was related to a greater benefit compared to
LDP for higher spleen preservation in benign and low-grade malignant tumors. In addition,
RDP was associated with a lower rate of conversion to laparotomy and shorter duration of
postoperative hospitalization, but with higher costs. There was no difference between RDP
and LDP regarding postoperative complications, except for 30-day mortality which was
significantly lower in RDP compared to LDP. Large prospective randomized controlled
trials are required to confirm the above-mentioned results [18].

According to the current IG-MIRP (International Evidence- based Guidelines on
Minimally Invasive Pancreas Resection) published in 2020, there are insufficient data to
recommend the use of minimally invasive MIPD instead of OPD for the treatment of
pancreatic-head PDAC. However, both MIPD and OPD are appropriate management
options for selected patients with pancreatic head cancer [19,20].

Apart from large pancreatectomies, various pancreatic drainage procedures are per-
formed. Most commonly, these operations are indicated for patients with chronic pancreati-
tis. The drainage operations include Puestow, Partington–Rochelle, and Duval procedures.
The other procedures are resections with extended drainage, including Beger, and Frey
operations. Currently, the Partington–Rochelle, Beger, and Frey procedures are the most
frequently performed. The Partington–Rochelle procedure involves lateral (longitudinal)
pancreaticojejunostomy (anastomosis between the longitudinally incised main pancreatic
duct and Roux-Y jejunal loop). The Beger procedure involves the resection of the pancre-
atic head, preserving the duodenum. The pancreas is transected at a border between the
pancreatic head and body, leaving a thin pancreatic disc between the common bile duct
and duodenum. The pancreatic body is drained by end-to-end pancreaticojejunostomy and
the pancreatic head disc is drained by side-to-side pancreaticojejunostomy using a Roux-Y
jejunal loop. Frey procedure involves coring out of the pancreatic head overlying the main
and accessory pancreatic ducts and uncinate process, keeping at least 5 mm pancreatic
tissue posteriorly and medially along with opening the main duct in the body and tail. The
cored head and opened main duct are drained by lateral pancreaticojejunostomy using
a Roux-Y jejunal loop. Beger and Frey operations, as duodenum-preserving pancreatic
head resections (DPPHRs) with extended pancreatic duct drainage, are recommended for
patients with an inflammatory pancreatic head mass [21,22].

Pancreatectomy is associated with a low mortality rate (<5%) but still a relatively
high morbidity, with postoperative complications over 20% even in high-volume pancre-
atic surgical centers. POPF is the most common and important complication following
pancreatectomy [1]. The less frequent complications following pancreatectomy include post-
operative biliary fistula (POBF), delayed gastric emptying (DGE), postoperative bleeding,
and abscess [23].

POPF is one of the most common complications following pancreatectomy. POPF
is noted in in about 20% of patients undergoing PD and 26–31% of patients undergoing
DP [23]. According to the International Study Group of Pancreatic Fistula (ISGPF), three
types of POPFs are distinguished. POPFs of grade A (not relevant clinically biochemic
leak) is the most common type. It does not require any special treatment besides continued
drainage, because most of these types of POPF heal without other intervention. Types B
and C are clinically relevant POPFs. In a POPF of grade B, manifesting as intraabdominal
fluid collection with infection signs, but without organ failure, persistence of a drain in situ
for >3 weeks or a percutaneous or endoscopic drainage placed into a small fluid collection
is needed. A POPF of grade C is the most severe and is related to sepsis and multisystem
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organ failure as well as hospitalization in an intensive care unit. This POPF requires surgical
treatment, such as completion pancreatectomy, in order to save the patient’ life [1,24–28].
The diagnosis of a POPF is based on two signs: an amylase level in drained fluid more than
three times the upper limit of the blood amylase level; and an abnormal clinical course [29].

Soft pancreatic texture, pancreatic lipomatosis, and a small pancreatic duct (<3 mm)
are known risk factors for POPF [30]. Numerous POPF risk factors have been suggested,
such as a soft pancreas, obesity, diabetes mellitus, a lower geriatric nutritional risk index
(GNRI), lower albumin concentrations, blood loss, and prolonged duration of operation or
radiotherapy. It has been reported that a soft pancreas, higher BMI, blood transfusion, blood
loss, and the operative time were major predictors of POPF [29,31]. A meta-analysis by Peng
et al. [32] indicated a soft pancreas, higher body mass index (BMI), blood transfusion, blood
loss, and the longer duration of operation as major predictors for POPF [32]. It has been
reported that worse nutritional status can be related to a higher POPF [33]. Additionally,
POPF is frequently associated with significant morbidity and mortality following PD,
including intraabdominal infection, intraabdominal hemorrhage, a prolonged duration of
hospitalization, indications for reoperation or less invasive (radiological or endoscopic)
interventional therapy, and mortality [34].

The incidence of biliary leakage is lower compared to POPF and occurs in 4–12%. The
risk factors for POBF include a tiny and thin-walled bile duct (<5 mm), bile infection, and
compromised blood supply [30].

A combined POPF/POBF fistula is related to a significantly higher morbidity and mor-
tality compared to isolated POPF following PD. CP and pancreatic ductal adenocarcinoma
are related to a lower risk of POPF, as well as POBF. It can be associated with a rather hard
pancreatic tissue, as well as enlarged pancreatic and bile duct diameters in patients with the
above-mentioned diseases. In contrast, pancreatic metastasis and serous cystic neoplasm
(SCN), a neuroendocrine neoplasm, increase the risk of POPF due to a soft pancreas and
small pancreatic ducts [30]. Several surgical pancreaticojejunostomy/pancreaticogastrostomy
techniques following PD, as well as pancreatic stump creation or pancreatic transection, have
been introduced to reduce the risk of POPF [25,34–37].

Post-pancreatectomy acute pancreatitis (PPAP) is a newly described postoperative
complication, defined by elevated serum amylase sustained ≥48 h postoperatively, radio-
logical findings consistent with acute pancreatitis, and associated clinically relevant features.
It was defined by the International Study Group for Pancreatic Surgery (ISGPS) [38]. PPAP
can trigger further postoperative complications. The diagnosis is based on biochemical,
radiological, and clinical criteria, and involves postoperative serum hyperamylasemia
(POH) higher than the institutional upper limit for normal, sustained elevated for at least
the first 48 h following surgery, as well as radiologic alterations consistent with PPAP, and
associated clinically relevant signs [39].

In conclusion, the most important issues regarding pancreatectomy and pancreatic
surgery were mentioned above. We invite original research and review papers focusing
on various techniques as well as the short- and long-term results of pancreatic resection,
including pancreatectomy-combined vascular resection in pancreatectomy for pancreatic
cancer. In addition, papers related to various aspects of pancreatic surgery performed
in chronic pancreatitis drainage operations (Puestow, Partington–Rochelle, and Duval
procedures), resection operations (partial and subtotal or total pancreatectomies), and
resections with extended drainage (Beger and Frey procedures) are invited.
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published version of the manuscript.
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5. Jabłońska, B.; Mrowiec, S. Total Pancreatectomy with Autologous Islet Cell Transplantation—The Current Indications. J. Clin.

Med. 2021, 10, 2723. [CrossRef]
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7. Čečka, F.; Jon, B.; Šubrt, Z.; Ferko, A. Surgical Technique in Distal Pancreatectomy: A Systematic Review of Randomized Trials.

BioMed Res. Int. 2014, 2014, 482906. [CrossRef]
8. Kim, H.S.; Hong, T.H.; You, Y.-K.; Park, J.S.; Yoon, D.S. Radical antegrade modular pancreatosplenectomy (RAMPS) versus

conventional distal pancreatectomy for left-sided pancreatic cancer: Findings of a multicenter, retrospective, propensity score
matching study. Surg. Today 2021, 51, 1775–1786. [CrossRef]
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20. Olakowski, M.; Jabłońska, B.; Mrowiec, S. A chronicle of the pancreatoduodenectomy technique development—From the
surgeon’s hand to the robotic arm. Acta Chir. Belg. 2023, 123, 94–101. [CrossRef]
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